We have designed, fabricated, and tested a three-dimensional photonic-band-gap structure. The structure is built by an orderly stacking of dielectric rods. A network analyzer is used to measure the transmission and dispersion relations of electromagnetic waves along several crystal directions. The experimental results are in good agreement with the theoretical calculations. The structure is different from that previously suggested, as it is already used to improve the midgap frequency by almost two orders of magnitude, and it offers a viable geometry to extend the photonic band gap to optical regimes. 
The existence in three-dimensional periodic structures of a photonic band gap, or a frequency region where the propagation of electromagnetic (EM) waves is forbidden for all wave vectors, has several potential scientific applications. These applications include zero-threshold semiconductor lasers, the absence of spontaneous emission, single-mode light-emitting diodes, novel resonators and cavities, and eScient microwave antennas.
To realize most of these applications it is crucial to have a photonic-band-gap crystal lattice that can be easily and reproducibly fabricated. The theoretical calculations of Ho, Chan, Figure 1 shows a picture of a stacked layer that has four conventional unit cells in the z direction (16 stacked layers), and 13 or 14 rods in each layer. We define the plane of each rod layer as the x-y plane with the rod axes defining the (110) directions in this plane. The symmetry of this crystal is such that the electromagnetic wave propagation along the z axis is degenerate for both polarizations. However, for propagation along the rods (100 direction), the propagation for the polarization vector e in the x-y plane is nondegenerate with e along the z axis. Figure 2 dence. Figure 4( 
